Relationship between sarcolemmal damage and appearance of amorphous matrix densities in mitochondria following occlusion of coronary artery in rats.
The relationship between the progression of sarcolemmal damage and the appearance of amorphous matrix densities (AMDs) within myocardial mitochondria in the early phase of ischemia was studied in coronary-ligated rats by means of electron microscopy. The animals were divided into six groups according to the duration of ischemia (from 10 to 120 min). The severity of sarcolemmal damage was graded into four classes according to the ultrastructural ischemic changes, as follows: grade 0, normal cells; grade 1, slight ischemic changes in cellular organelles but intact sarcolemma; grade 2, formation of subsarcolemmal blebs, but overall sarcolemmal integrity; and grade 3, sarcolemmal disruption. In the experiment, grade 1 cells decreased and those of grade 3 increased with a longer period of ischemia. The appearance of grade 3 cells was distinct at 30 min of ischemia. This cellular damage proceeded from the subendocardial layer to the subepicardial layer indicating the "wavefront phenomenon." The number of AMDs within the mitochondria increased as the sarcolemmal damage became more severe. It was noteworthy that AMDs could be found in cells with an intact sarcolemma after subjection to 10 min of ischemia. Myoglobin staining of the myocardium obtained after 10 min of ischemia followed by 6 hr of reperfusion revealed no loss of myoglobin, indicating no irreversible cell damage. This finding suggests that the formation of AMDs may occur prior to the disruption of the sarcolemma or irreversible cell damage.